O iy &, LR v,
uw/g‘ 4 &:

BULLETIN NO. 249 FEBRUARY, 1942

UNIVERSITY OF WYOMING
AGRICULTURAL
EXPERIMENT: STATION: | oo

UNIVERSITY OF '+
LAR*

Coccidia Infesting the Rocky Mountain
Bighorn Sheep in Wyoming

Bulletins will be sent free upon request.

Address: Director of Experiment Station, Laramie, Wyoming.




UNIVERSITY OF WYOMING

Agricultural Experiment Station
BOARD OF TRUSTEES

Officers:
BALYH 8. LENN. o4, obch s s isassngoas President V. J. FACINELLI........cc00.0. «+ ... Treasurer
HARRIETT T. GRIEVE.......... Vice President FAY E. SMITH...... Comptroller and Secretary

Executive Committee:

PETER SILL

HARRIETT T. GRIEVE

RALPH S. LINN

VICTOR J. FACINELLI

Appointed Members Term Expires
L e HARRIETT 1. GRIEVE—ORBPEr.. .o:cvinscsssosssnrnnssavecss 1943
ARBT  ee VICTOR J. FACINELLI—Rock Springs...........c.ccovuieeenaanns 1943
1 s e M e R A D RALPH. B, LINN--MONSEE. < i) (ivsesnnssissesarasronoaens 1943
5L ORIt R AN S FRANK A. BARRETT—Lusk........ccccovuenenn .. 1945
o SR AP SO SR A g ol PETER SILL—Laramie.........ccoouscoessces ..1945
11 ISRt i A ~MILWARD L. SIMPSON—CO0dY.....c.ccoceuetanees ..1945
01 2 R T SRR e 2 L e N e T BARD FERRALL—Cheyenne.................... 1947
) Pt e SR RS A e HAROLD M. JOHNSON—Rawlins................. L1947
LR TR e R A e MARY EDELMAN COPE—Torrington. 1947

NELS H. SMITH, Governor of Wyoming........
ESTHER L. ANDERSON, State Superintendent of Public Instruction
JAMES LEWIS MORRILL, LL.D., President of the University...

..Ex Officio
....Ex Officio

STATION STAFF

Administration:

J. A. HILL, B.S., Dean of College of Agricul-
ture; Director of Station.

W. L. QUAYLE, B.S., Director Experiment
Farms.

MARY C. PEETS, Station Clerk.

Agronomy and Agricultural Economics:
A. F. VASS, Ph.D., Agroncmist.
T. J. DUNNEWALD, M.S., Assoc. Soil Investi-
gations.
G. H. STARR, Ph.D., Assoc. Agronomist; Plant
Pathologist.
W. A. RIEDL, M.S., *Asst. Agronomist.
EDWARD J. TALBOT, M.S., Asst. Economist.
fDELWIN M. STEVENS, B.S., Asst. Economist.
ROBERT LANG, B.S., Asst. Agronomist.
ROBERT F. ESLICK, B.S., Asst. Agronomist.
J()HN_ F. CYKLER, B.S., Asst. Agricultural

ngineer.
WENDELL L. BARTHOLDI, Ph.D., Asst.
Agronomist.

Animal Production:

FREDRIC S. HULTZ, Ph.D., Animal Husband-
man, Beef Cattle, Sheep.

S. S. WHEELER, M.S., Assoc. Animal Hus-
bandman, Swine, Beef Cattle.

H. S. WILLARD, Ph.D., Assoc. Animal Hus-
bandman, Dairy Cattle.

1J. A. GORMAN, M.S., Asst. Animal Husband-
man, Sheep.

MACK O. NORTH, M.S., Asst. Animal Hus-

bandman, Poultry.

Apiculture and Entomology:
9 5 H: GILBERT, M.S., Assoc. Research Apicul-

turist.
*A. P. STURTEVANT, Ph.D., Apiculturist, in
. Charge U. S. Bee Culture Field Station.
JA. W. WOODROW, Ph.D., Asst. Apiculturist.
'E. C. HOLST, Ph.D., Asst. Bacteriologist.
J. D. HITCHCOCK, M.A., Junior Apiculturist.

*In cooperation with U. S. Department of Agriculture.

Chemistry:
0. A. BEATH, M.A., Research Chemist.

0. C. McCREARY, Ph.D., Assoc. Research
Chemist.

C. S. GILBERT, M.A., Assoc. Research Chemist.
H. F. EPPSON, M.S., Asst. Chemist.

Home Economics:

ELIZABETH J. McKITTRICK, M.S., Home
Economist.

EMMA J. THIESSEN, M.A., Asst. Home
Economist.

Library: ;
MARY E. MARKS, Ph.B., Librarian.

Veterinary Science and Bacteriology:
A. M. LEE, D.V.M., M.S., Research Pathologist.
L. H. SCRIVNER, D.V.M., Asst. Veterinarian.
W. E. MOREHOUSE, Technician.

Weather:

FRANK E. HEPNER, M.S., Head of Weather
Station.

Wool:
J. A. HILL, B.S., Wool Specialist.
ROBERT H. BURNS, Ph.D., Wool Specialist.

ALEXANDER JOHNSTON, M.S. Asst. Wool
Specialist.

Zoology:
JOHN W. SCOTT, Ph.D., Zoologist and Para-
sitologist.
RALPH HONESS, MA.,
Zoologist.

Asst. Research

FOn leave.



0QFFLGIAPIHTULBKKQFMZBQVPUDLR.JKQSP
=KHHR.PAZQOLPJ XLUKLHTFSLRULQPT
QI>XQ 9HX =RHFLHT

N=HLD :( DKJf88mO

EJPNK@Q?PEK

Sbef_ glecha [ mno”si® nb_jlilmcn_mi> nb_\cabilh mb__j)
If mlgjf_m g_l_ mo\gcnn_"ni p[iciom flil[nilc_m il nb_jol*
jim_ i ~_n_lgchcha nb_ chle® h]_ i" Jilc*c[+ Pb_ mj_]Jc_mi
lillerel gl LLaf®~ [m c™_hnc]f gcnb nbim_i° nb_ ~ig_mnc]
mb__j+ Pb_I_ qg_l) big_p_l) ].In[ch ~c”_I_h]_m+ Pb_ joljim_
i" ncff Ljiln  b[m\__h ni gle_ ligjlcmihm [h* ~_n_lgch_ nb_
I_fincihmbcj \_ng__h nb_mj_]c_ntch’_mnchab_\cabilh [h" ~*ig_mnc]
b__j+ Pbcmcmcegjiinfhn \ Jlom_ nb_I_ [ m_p_I[f jfl_m ch
Ssigcha gb_|_ \cabilh [h" ~ig_mnc] b__j om_nb_ [lh_ I[ha_+
Eh nb_q_mn_lhQhcn_» On[n_mgb_I_ afg_ [h" "ig_mnc] [hcglf
chn_Igchaf_ nb_I_[I_ glhs chmn[h]_ i Jlimm ch’_mn[ncihb[pcha
iJloll_"+ Enc i'n_h m[c*nb[n ~ig_ nc] mnile b[p_ \lioabn “~cm*
_[m_ [P jllmcn_mni nb_af[g_) ilh_ i" gbc]b blp_ \_h p_lIs
A nlcg_hn[f+ Eh cmif[n_" IIm_mnbcrmg[s \_ nlo_) \on chmi[l [m
nb_jllimen_m[l_ lih]_Ih_") nb__pc™_h]_mbig nb[n”"ig_ nc]mnle
[IL gil_ in_h nb_I]cjc_hn+

Bolnb_Igil_) a[g_ [hcg[f [_ I_m_lpicl i ch_]ncih il
mig_ _Jihigc][FEs cgjilnfhn  “cm_[m_i" 7ig_ nc] nile+ Och]_
ch”_[fcha gcnb nb_“cm_[m_im a[g_ cncnegjl[Inc]\f_ ni nl_[n ni

ko[lfhnch_) il ni om_nb_ g_nbi* a_h_I[FEs _gjfis_.* ch Jih*
nliffcha ~cm_[m_ch ~ig_ nc] mnile) cn\_lig_m %io\fs  cgjiln[hn

ni ehiq nb_"c _[m_nfh" jl[mcn_mi> afg_ - nbn jlij_l g[h*
[a_g_hn jf[hm g[s \_ g[* + K\pcio .%)cnc fiac]lf ni \_ach
gcnb nb_ giljbifiac][f [h™  n[rihigc] no*c_ i nb_ jli[mcn_m+

?limm ch’_mn[ncih_rj_lcg_hnm [ [ no”s i" nb_ j[nbia_hc]cns
i" nb_jllfmen_ gomni® h_]_mcnslig_ fln_l+

?blemn_h_h) .605) |_pc_q_" [h* I_* _"ch_” nb_]illc*c[ i]Jol*
chachnb_"ig_mnc] mb__j+ D_ If_[Ifs  bigm nb[nnb_s[l_ “cpc™ *
chni ngi aliojm*nbim_  nb[njim _ mjiffl ] [h" nbim_chgbc]b
nb_I_[I_ hi jiffl Im [h* chgbclb nb_gcllijsf_ g nin_h
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chpemce\f_+ Pb_  ilcach[f ~_ Jicjncih [h™ nb_ 1_* miicjncih Oc
?blemn_hm_h) F605) cmo _~ [m [ \[mc ‘il Jigjllcmih) [m q_ff [m

g_[mol_g_hn i nb_ mj_Jc_mi ]l c] chl_mncha mb__j [n nb_
Qhcp_Imens i°  Ssigcha)
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Pb Il m_g ni \_ hi j]Jcc] jil Jih]_Ihcha nb_ JiJJcc[
i bcabilh mb__j+ N[ n_a[c_") .60-) I_"_Im ni [ jij_| \s Tfiff I+
6/0) gbi g[*_ [h chp_mncalncihi® nb_jll[men_m i° qgcf* [hcg[fm
ch nb__tiifiac][f a[* h  [n >_lfch+ Pbcmmlg_ j[_I cmlalch Jen_”
\s Ulechhi™ _n[+) F60/+ Qh ‘ilnoh[n_fs) nb_ n_rn \s Iiff | cm
hin  [p[cf[\f_+ Pb_ Nommclh [onbilm) big_p_I) acp_ [ I[nb_I Jig*
ifn_ Lpc_q i |liff_1%m j[j_I+ Pb_s m[s nb[n nb_]JiJlc*c[ [giha
nb_ Eo’fih+ [giht nb_ GJlh_loh mb__j) [ ch nb_ Jm_ i" [
A mi_~ " nb_qc® mb_ji = c[ fXEchil [ nb_ nchs b_[nb_I
mb _j) \_fiha ni nb_ mj_Jc_ 9SWO\SKPK \OS Tfiommo [h" I[lin_f+
6-.+

Eh\inb nb_ ni[hmflncihm i* Vol Blla_ nc\_| ?ilc’‘c_h qcf*_h
Pc_I.! \s N[ n_alc_") .60-) [ !@c_ %ilcrci _ ~_f% qcf*_h
ef ch_h Sc_” lecco | %\s Ufecgi™+ _n[++ .60/+ cnc mn[n_” nb[n
nb_ Acg_Ic[ Cioh® \ %uEiff | b[™ [ Jjiffl 1+ Bolnb_lgil_) ch
nb_jli_l \s Ulecgi") _n [f+) .60/+ cncm]f_[Ifs n[n_~ nb[n nb_
gcllijsf_ g_[mol_~ ‘lig *Fhi -.*ch\_[*nb [ [\ on/.* chb_cabn+
Pb_ iilsmn ([ [c» ni blp_ g [ o~ [2*0-* \s F*-* nb_

mijili]s n 2% \s 3* .*) nb_ mijliticn_ X \s B x4 Jig
nb_ko_ ncih [lc _m*XX%[ 9SWO\SKIK_\MSnb_ E_Jc_mni gbc]o Tfif*
fl 1 llA< Encmilpciom nb[n ¢’ nb_ iilsmn Tfiff |  ‘ioh®* b[*

[ jifll 1) cnbN~ hin 9_ O\SY PK \MS%
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I[n_Ic[f il nbc mnots g  Jiff Jn_~ [ AMijjcham “lig [
Jihme™_INf_ hog\_I i" ~c”_lL_hn [hcg[f* ch plicio filfcnc_m i
nb_ mn[n_+ Pbcm jli +_"ol_ ~c™ hin [cp_ [Jlol[n_ ch’ilg[ncih ih
chlc®_h]_ [p" gofncjf_  ch’_Jncihm+ Encm\_fc_p * nb[n nb_ Jiff ]*
ncih% blp_ \_h _rm_h cp_ _hioab ni acp_ [ nlo_ jcjnol_ i° nb_
Jillene[ ch’_mnchanb_ \cthilh b__j ch %Usigch[+
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Kilsmnm'lig ~ g_mnc]mb_j b[p_ \__h g_[mol_~ 7il -..*
jllc ih+ @lijjcham ‘lig [nf[ nnbl__mb_j g_l_ o _* ni i\n[ch
nb_g_[mol_g_hnm acp_h+

?iljcre[f  ii]lsmnm il nbcrmno®s g | Jih]_hnl[n_* \s nb_
g_nbi* i° > h\liie+ Sb_h_p_ | mijiloffncih  m__g_" "_[mc\f_cn
glm ~ih_ ch mb[ffig Jofnol_ qcnb/ j | ] _hn ~c]bligin_  mifoncih+
Kilsmn q_|_ mnot_”~ oh™ | nb_UVWs i\ W]ngp_ [h* nb_ icf
cgg_Imcih+ Pbim_ g [ ol » oh™ | nb_bcab”s qg_|l_ g_[mol_*
ni nb_h_[l_mn-+6 gc]ih [ nb m_oh” | nb_icf cgg_Imcih f_hm
g_l_ g_[mol_* ni nb_h_[I_mny*1. gc]lih+ Pbcmohcnemgeq[i®
ch nb[n nbi _ ii]smnm i f_hanbm.6) /) /++d¥3) /6) 0.) [h" O++d+
gcllihm qcff mbig [h ohh[nol[f boh]bcha ~o_ ni nb_aliojcha i
nbl__i +4 ohcnnth nb_m f hanbm+
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Bil _[ _ i jl_m_hn[ncih) nbcnb jiln qcff \_ fcpc]._~chni nqi
jllnm+ Pb_ “clmnln qcff ~_[f qcnb nb_Jijlc c[f ii]smn b[pcha
[ 1i ip_l nb_gcllijsf_ + Pb_ _Jih]f aliojj chgbc]b nb_iilsmnm
Aohin blp_ [ Jifft 1) gcff \_ ~_[fn gcnb m_j[I[n_fs+ Pbim_

JIm_mchgbclb nb_][j cml_m_hn[l_ i" Jiol _ p_Is ~ ‘chcn_)pon)
D b[m\_h jichn_" ion \s ?blecmn_hm_h)605) nb_][f cm_[mcfs
Aemfita_ N [ nb_ I il chnb_ _Jihd alioj nb |l _g[s \ [ _qg

ii]s7 n Tlig gbclb nb_]im b[p_ \__h I_gip_ "+

KK?UOPO SEPD IX LKHXN ?=L

Eh P\f_ E[l_ acp_hnb_g [ ol_g hhmi nb_ilcach[f ~ *
m]lcjncih [h™ nbi _\s ?blemn_hm_hp05) [ qg_ff [ gs igh+

9SWO\SISXNSMKE SOQY2+.
9SWO\SKSXMNSMK DIt ‘ilg) ¢ I_[*cfs “c nchaocfc_"\s
cn ct_ [ nb_\lighcmb) lioab_h_» ii]s nc]qg[ff+ Pbcm j Jc_
b \_hij_ _hnchpls g1 _ [ ch_ml_gfs "_g hog*
\ 'l chnb_\cabilh mb_ j+ Ef Jlo _i" nb_ ]lllcns) hi g [ ol_*
g_hn qg_l_ i\n[ch]M_  ni Jigj[l_ gcnb nbi _ ch nb_ "ig_  nc]
mb__j)\on cn giljbifias |_[~cfs ~cmnchaob_ cn’'l-... [ff inb_Im+
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9SWONSKQ\KX_VY]Hfmi b[m p_Is ~ “chcn_giljbifiac][f 1b[I*
[In_Im gbclb ~cmnchaocroh’lig nb_inb_| ‘ilgm qcnb [ jiffl ][+
Eng[m jl_m_hn chglhs " nb_m[gjf_m [h* [n ncg_mkocn_hog_I*
iom+ =m [ g[hn_| i© °[In) cng[m ‘ioh® ni \_ \inb gil_ ’I_ko_hn
[h™ hog_liom ch\cabilh  mb__jnblh chnb_”?ig_mnc] b__j mno~c*+
Bil Jigj[lcmih gcnb nbim_'lig  ~ig_mnc] mb__j)~ iilsmnm a[p_
nb_iffigcha  g_[mol_g_hnm7

R=NE=PEKJ =RAN=CA

#8HDTVSHOHPUP OLFSQPT$

Kilsmn H_hanb+++ 00+/-*06+1/ 03+/-

Kilsmn Sc”nb /0+32*/1+6- /1+33

?<7 N[nci ++ .+00* .+34 +13
@clg_n_Ii"

Llinijfflmgc] I[mm + /.+00

?i D_cabn++ + + +33*1+.2 0+-4

?l Sc’nb +  5+0-*.+3/ 6+5/

Eh[ff |_jIn _rl_jn mct_nb_sqg_|l_ c* hnc][f gcnb nb_* *
m]lcjncih \s ?blcmn_hm_h)605+

OI=HHAN BKNIO SEPD Xi#KH=N ?+XL

Bil glhs s_[Im cnb[m\__h ehigh ni nbi _qgb b[p_ .»
p_mnca[n_Mmb_JiJlc*c[ i ~g_mnc] mb__jih nb_q_ n_lh I[ha_
nb[n nb_mg[ff_| ii]smnm qcnb jiffl ] “cpc*_~nb_g _fp_mgil_
il f_m~c nchlnfsch ngi aliojm+ Dig_p_l) ?blcmn_hm_h)605)
b[ ¢ _hnc'c_fff i nb__ [m 9SWO\SK\VYS_TS[lin_f) .6-2) [h"
b_ J[ff.~ [nn_hncih ni nb_qc™_ p[lcincih [ [ j_Jc_ Ib[[In_I+
Pb_ \_ n “cmnch]nciqgiha nb__ mg[ff_| ][ Yilgm cm __h
chnb_\cabilh b__j) Pb_s [IL) big_p_l) “cnchaocb[\f_ chnb_
Nig_ nc] b__j) [mqgcff \_ mbigh+

Bcaol_ = mbigm nb_”cmnlc\oncihi® 34*%i]ls _ ‘lig nb_\ca*
bilh  mb__j+ 9SWO\SISXN\SMKH* 9SWO\SKQ\KX_VY]K[p_ \_h
_rffo* ~+  Pb_ iilsmnm b[p_ \__h jf nn_~f_hanb [a[chmn gc”nb
[h™ nb_alljb  cnjlimm_”~\s nb_f_hanb®\I_[*nb ci*l[nci fch_ ’lig
+- ni .+3+ Blig nbcneng[s \_ __hnb[n[ ~ _‘chcnalioj illol
[n 0. ni ,%_[h" [hinb_I [n +%_' >_ng__hnb__ ngi alioj nb_I_
¢ [hinb_I gcnb [ g[rcgog hog\_| [n [bion +2%_'
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Enmbiof* \_ I_g g\_|_.* nb[n nb_aliojm i /1) /6) [h" O.
gcllihm [ [_hno[n_~ [m jl_pciomfs _rjffch_"+ Diq_p_l) nb_

alioj [n o/ gc]lihm I_jlm_hnmnb_gi* ‘il ih_ mj_Jc_ + Pb_
aliojcha [n /1 gc]lihm cmmbioabn ni \_ ~o_ hin ihfs ni nb_ "[Inil
g_hncih_” [ip_ \on [fmi ni [h ip_Iffjicha i ngi mj_]Jc_m)h_

i gbclb b[ [h [p_lla_ f hanbh [I # gcllihm+

PN\f_ EE
@EBBANAJ?A >APSAAJ =RAN=CA HAJCPD =J@ =RAN=CA
SE@PD KB KK?UOPO LAL IE?NKJ KB HAJCPD
&l_[mol_g_hnm ch gc]lihm'

JK+ KB KK?UOPO =RAN=CA HAJCPD =RAN=CA S.@PD @fBBANAJ?A
/ .6+22 A+ /+00
5 [-+32 5+-1 /+3.

/1 [.+3. .6+, [+1-
.6 11+32 [-+-1 /+30
/0 /0+06 [-+/1 0+.2
33 /1+24 [.+13 0+..
14 12+2. /.+0. 1+/-
04 /3+13 [.+23 1+6-
o/ 14+26 1+.1 2+14
05 /5+1. I1+.2 3+/3
35 /6+1. 1+2- 3+6.
06 0-+25 [0+]. 4+04
40 0.+21 /0+05 5+.3
5- 0/+2- /0+3. 5+56
44 00+/3 /0+6- 6+06
03 01+0. [1+.- .
- 02+03 /1+55 ~+15
6 03+.1 [2+0- ~+51
0 04+15 /0+63 .0+2/

P\f_ EEacp_mnb_~c”_I_h]_ chnb_¥p_l[a_ qgc™nb [h" [p*
l[a_ f_hanbj | gc]ih i f hanbi® 34. ii]smnm ‘lig nb_\ca*
bilh  b_j+ Pb_ _ An[ [_ jfinn_") ~c”_I_h]_ [a[chmn [p_l[a_
f_hanbj_| gcllih " f _hanb)ih [ m_gc*fia[lcnbgc] m][f_ ch Bcaol_
+ Blig nbcrenemm__h)nb_I[n_ i Jblha_ i° gc”nb ni f_hanb
b[ Jblha_” \'ng__h // [p" /2 gc]lihm i° f_hanb[h” [a[ch \ *
ng__h/5 [p" o- gclihm i° f_hanb+ Pbim_iils nm" /0) /1) [h"
/6 gcl]lihm " f_hanb\_cha gcrnol_mi* ngi ech™mb[pcha ~c¢>"_|_hn
IInci i alignb Jb[ha_+
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Feb., 1942 Coccidia Infesting Rocky Mountain Sheep 11
®

Closer investigation of the change between 22 and 25 microns
shows that the change in the rate of change occurred between the
oocysts of 23.27 and 24.48 microns of length. Those of lengths
23.40, 23.65, and 24.07 microns differ from both groups.

Table 111
DIFFERENCE BETWEEN LENGTH AND AVERAGE WIDTH OF
OOCYSTS FOR THE VARIOUS MEASURED LENGTHS
BETWEEN 23.24 AND 2490 MICRONS

NO. OF 00CYSTS MEASURED LENGTH AVERAGE WIDTH DIFFERENCE
11 23.24 20.80 244
6 23.40 19.56 3.84
6 23.65 1991 3.74
16 24.07 21.47 2.60
20 24.48 21.18 3.30
29 24.90 21.56 334

This information is plotted as a broken line in Figure 2.

This group of oocysts is supposedly of one species, Eimeria
arlongi. 'The ratio of change of length to change of width and
morphological differences in the oocyst wall are not compatible
with this interpretation. 'Therefore, this heterogeneous group is
composed of varieties of one species or of different species. It
is acknowledged that this is a moot question, but, insofar as
practical considerations are concerned, it is an irrelevant one.
The position taken is that of the clinician who is interested only
in recognizing these various groups as a means of determining
their incidence and pathogenicity. These various groups are
found in pure infection and for this previously stated reason it is
believed they should be designated as species. Another point
which has influenced this decision is that observations on acute
coccidiosis in domestic sheep have shown that it is the smaller
forms which occur, while the larger oocysts are seldom seen.
This is particularly true of the oocysts of Eimeria intricata and
Eimeria granulosa.

Eimeria ah-sa-ta, sp. nov.
Eimeria ah-sa-ta sp. nov., can be recognized by observation
of the oocysts alone. There are large strains of E. arlongi, how-
ever, which are difficult to distinguish from this species. Fortu-
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FIGURE 3. Microphotographs of two species—Eimeria.
a. Eimeria crandallis, sp. nov. 800x
b. Eimeria ah-sa-ta, sp. nov. 800x

nately, a pure infection of this species was found. There were
only 13 oocysts in the entire sample. They varied in length from
20.46 to 33.51p, with an average of 31.60p. In width they varied
from 21.58 to 24.90u, with an average of 23.2u.. The mean height
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of the polar cap was 2.23u, the mean width 6.47p. the I./B ratio
varied from 1.24 to 1.56; average 1.30.

Of 674 oocysts, 328 were more than 3op in length. They
varied from 30.29 to 39.84p; average 32.60u and in width from
20.75 to 29.90p; average 23.74u. L/B ratio varied from 1.07
to 1.78; average 1.40. The height of the polar cap varied from
0.41 to 4.15p; average 2.14p. The width of the polar cap varied
from 2.15 to 12.454; average 7.47u. The diameter of the pro-
toplasmic mass varied from 13.69 to 21.99x; average 17.45p.
The average length and width of the sporocyst was 15.43p and
7-76p.

Under the oil immersion lens the oocysts have a faint pink
color. The inner membrane is marked by a dark line when focused
mid-way on the oocyst. With slight adjustment of the lens this
membrane will be seen to be marked by longitudinal diffraction
lines near the micropyle as though the membrane has been tucked
here. The outer oocyst wall has a faint straw color, deepest on
the inside and feeblest toward the outer edge. At times the outer
edge of the oocyst wall is almost imperceptible. Small granules
are almost always present in the oocyst and in some oocysts there
is to be found a residual mass of protoplasm one-half the diameter
of the sporocyst. The sporocysts seem to have a granular oocystic
residual body. However, there are indications that this is a
group of highly refractile drops independent of each other. At
times they are found arranged in a long curved row between the
two sporozoites.

Host: Owis c. canadensis Shaw
Distribution: Wyoming

The name, Eimeria ah-sa-ta,' is proposed for this group.
(Fig. 3. b))

This same species occurs in the domestic sheep and can be
separated from E. arlongi by measurements. Ninety-six oocysts
have been measured from the domestic sheep. They are compared
below with those from the bighorn sheep.

1. From “Ahsahta” the Mandan Indian’s name for Bighorn sheep.
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Table IV
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MEASUREMENTS OF EIMERIA AH-SA-TA FROM BIGHORN

00CYST :

SHEEP AND DOMESTIC SHEEP

(Measurements in microns)

DOMESTIC SHEEP

BIGHORN SHEEP

Lehigth o R e D 29-37 (334 ) 30-30.84 (32.69)

WHAth . R s e 17-28 (226 ) 20-29.90 (23.74)

L/B Ratio L vrshveen i shoom L8 C-148) 1.07- 1.78 ( 1.40)
CAP:

Heiwht 0, (o ol S mi el G L0015 1 298) 041- 4.15 ( 2.14)

Width .0 o s v e S 951338 -8 40) 2.15-1245 ( 7.47)
PROTOPLASMIC MASS :

DHameter . it st 10=27.39 " (18.95) 13-21.99 (17.45)
SPOROCYST :

BT i e R A P B T e (15.43)

b1 E T [ e WERRET MR i A ( 7.76)

Table V

DIFFERENCE BETWEEN AVERAGE LENGTH AND AVERAGE
WIDTH OF OOCYSTS PER MICRON OF LENGTH
FOR E. AH-SA-TA FROM DOMESTIC SHEEP

(Measurements in microns)

NO. OF 00CYSTS AVERAGE LENGTH AVERAGE WIDTH DIFFERENCE
R} 29.25 22.51 6.74
8 30.45 22.18 8.27
19 31.46 21.60 9.86
9 32.61 22.02 10.59
21 33.28 2244 10.84
11 34.59 23.39 11.20
i 35.26 23.95 11.31
7 36.26 23.95 12.31
10 37.35 2348 13.87

These data have been plotted in Figure 2 and in general
agree with those from the bighorn sheep.

Eimeria crandallis sp. nov.
As has been pointed out, the oocysts below 23.24u in length
are not miniatures of those of greater length. This group of 65
oocysts varied in length from 17.50 to 23.24u; average 21.8gu
and in width from 17.50 to 21.58x; average 19.37p. The L/B
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ratio varied from 1.00 to 1.35; average 1.11. 'The height of
the polar cap varied from the slightest indication to 1.66p; aver-
age 0.83u, while the width varied from 3.34 to 6.64p; average
4.91p. Diameter of the central protoplasmic mass varied from
12.03 to 16.18u; average 14.27p. The sporocyst varied in length
from 8.30 to 11.20p; average 9.53p and in width from 5.39 to
7.88u; average 0.36p.

Not until after many of the oocysts were measured did it
become apparent that this group could be separated by morpho-
logical differences in the oocyst wall. For this reason it is not
known how many of those oocysts between 23 and 254 of length
were E. crandallis. 'The largest oocyst belonging to this group
measured 24.90p in length and insofar as is known this is the
upper limit of the species. The average length as given is, with-
out doubt, slightly too small.

The oocysts of this group are colorless or have a faint pink
tinge with a greenish color in the oocyst wall. The wall is slightly
thicker in proportion to size than in the larger forms. A distinct
demarcation of the outer edge of the oocyst wall is the most notice-
able difference between this group and E. arlongi. In general
this group has the same relationship to E. arlongi as E. parva has
to E. nina-kohl-yakimovi. A group of oocysts morphologically
and statistically similar to this one was not found in the domestic
sheep.

Host: Owis ¢. canadensis Shaw
Distribution: Wyoming
The name Eimeria crandallis is proposed for this group.
(Fig. 3. a)

Eimeria arlongi Marotel, 1905

Those oocysts between 24.48 and 30.00p of length are of this
species. 'The mean length is close to 27.50p, the mean width
about 22.0p.

Fifty-three oocysts of this species from domestic sheep have
been measured for comparison. The variation and average values
are given in Table I. Those from the bighorn are seen to be
slightly larger.
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The difference between the average length and average width
per micron of length is given in Table VI. These data have been
plotted in Figure 2. There is fair agreement with those from
the bighorn sheep. This shows, however, that E. arlongi and
E. ah-sa-ta from the domestic sheep have different ratios of growth
change.

Table VI
DIFFERENCE BETWEEN AVERAGE LENGTH AND AVERAGE
WIDTH OF OOCYSTS PER MICRON OF LENGTH
FOR E. ARLONGI FROM THE DOMESTIC SHEEP

NO. OF 00CYSTS AVERAGE LENGTH AVERAGE WIDTH DIFFEREN CE
2 2261 1846 4.15
2 23.58 20.54 3.04
6 24.73 20.24 449
74 25.67 20.21 5.46
15 26.54 20.22 6.32
10 27.47 20.50 697
6 28.37 20.46 791
5 29.11 20.41 870

OOCYSTS WITHOUT A POLAR CAP

In regard to the oocysts without a polar cap less confusion
exists. Table VIII gives the measurements of these as reported
from domestic sheep and goats.

In Figure 4, 650 oocysts from the bighorn sheep have been
plotted length against width. 'The enclosed spaces 1., 2., and 3.
are the areas in which Christensen, 1938, found (1) Eimeria parva
Kotlan, Mocsy, and Vadja, 1929, (2) Eimeria nina-kohl-yakimovi
Yakimoff and Rastigaieff, 1930, (3) Eimeria faurei Moussu and
Marotel, 19o1. It can readily be seen that the majority of the
oocysts have a greater width but about the same length as those
from domestic sheep. Further study shows a group of oocysts
occurring at about 19-20p in length, another group of oocysts at
22-24p in length and another of 26-27u extending up to 33u.
This grouping at the 26-27u length is no doubt due in part to the
measuring of oocysts in which the polar cap had been removed.
The upper group was identified by the morphology of the oocysts
as E. faurei.
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Table VII

DIFFERENCE BETWEEN AVERAGE LENGTH AND AVERAGE
WIDTH OF OOCYSTS PER MICRON OF LENGTH

(Measurements in microns)

NO. OF 00CYSTS AVERAGE LENGTH AVERAGE WIDTH DIFFERENCE

8 17.58 16.57 1.01
16 18.53 17.00 ka3
60 19.56 17.96 1.60
77 20.59 19.03 1.56
52 21.49 19.75 1.74
75 22.55 20.66 1.89
56 23.51 20.85 2.66
60 2441 21.02 3.39
28 2540 21.46 3.94
50 26.39 22.06 4.33
39 2743 22,33 5.10
22 2848 22.26 6.22
41 29.46 2317 6.29
23 30.67 23.9 6.68
29 31.59 2342 817
14 3247 24.49 7.98

Table VII gives the mean width of the oocysts for the mean
lengths within each micron of length. In Figure 5 this informa-
tion has been plotted on a semi-log scale. There is a break be-
tween these lines at 22p of length. This means that a definite
change has occurred in the rate of increase of width as compared
to the rate of increase in length or a change in the rate of change
of length to width has occurred. 'This, then, shows that the
smaller oocysts are not miniatures of the larger ones. A small
change has also occurred between 28 and 2g9u where it is known
another species, E. faurei begins.

From the morphology of the oocysts and the information
from the two graphs it is concluded three species are present.
It will be shown that they are the same as those of the domestic
sheep and goat.

Eimeria fawrei Moussu and Marotel, 1901

Etmeria faurei is the largest species of the group. It is readily
distinguishable by morphology alone. The oocyst is egg-shaped
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and has a visible micropyle which is sufficient to separate it from
others.

The author has not seen this coccidium in droppings of big-
horn sheep, but it has been reported by parasitologists to whom
fecal samples have been submitted. T'he measurements given here
were made by Mr. Henry Huizinga of this university.

The oocysts varied in length from 26-36p and in width from
19-26p. The mean length was 31 and the mean width 23u. This
shows them to be slightly larger in the bighorn sheep.

Eimeria nina-kohl-yakimovi Yakimoff and Rastegaieff, 1930

Oocysts of this species range in size between E. faurei and
E. parva. The oocyst has a greenish tinge, is ellipsoidal and with-
out a visible micropyle. In length the oocysts overlap to some
extent those of E. parva, and, since this species was not seen in
pure infection, it cannot be closely defined. In general the oocysts
vary from about 22 to 27pu in length and 19 to 23x in width. The
mean length is about 24 and the mean width about 21p.

For comparison, 101 oocysts from domestic sheep were mea-
sured. From this it is seen the oocysts in the bighorn sheep are
slightly larger.

Table IX
DIFFERENCE BETWEEN AVERAGE LENGTH AND AVERAGE
WIDTH OF OOCYST PER MICRON OF LENGTH
FOR E. NINA-KOHL-YAKIMOVI, FROM
THE DOMESTIC SHEEP

NO. OF OOCYSTS AVERAGE LENGTH AVERAGE WIDTH DIFFERENCE
4 - 18.57 17.22 1.35
4 19.81 17.63 218
11 20.61 18.26 235
20 21.51 1825 3.26
23 22.58 19.15 343
11 23.62 19.20 412
19 24.65 20.33 432
6 25.54 20.60 494
3 26.41 20.20 5.94

The above data are plotted in Figure 4. They give a line
having the same slope as did the data in the case of the bighorn
sheep.
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